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Analysis of Flue Gas for Improving Energy Efficiency of a Reheating Furnace
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Abstract

The Thailand steel industry is one of the highest energy-consuming industries, and it is served as
a basic industry providing raw materials to the secondary industries. To form the billets into different
shapes, they are reheated by a reheating furnace before being fed to the rolling mill. Some parts of the

generated heat to the furnace usually turns into heat losses leading to lower furnace efficiency. One of
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the major heat losses is a flue gas loss. This research focuses on the analysis of flue gas including its
components and flow rate, together with the mass and heat balance analysis from the measuring field
data. A reheating furnace in this study is a 70 tonne/hr pusher-type furnace using natural gas as a fuel.
The result indicates that the recuperator can recover only 1.5% of combustion heat back to the furnace.
The reasons can be catagorized into two parts: first, the furnace is operated at a part-load condition all
the time. This will cause a low amount of flue gas flowing through burners into the furnace. In order to
maintain the furnace pressure at the set point, the exhaust gas damper must be closed all the time. As a
result, some part of the flue gas will leak out of the furnace through the opennings. Heat loss from this
amount of leak flue gas is equivalent to 19% of the fuel consumption. The solution is to avoid the part-
load operation by adding more rolling lines. Secondly, there is a leak of ambient air into the flue gas duct
along the way from the furnace flue exit to the recuperator. This will cause the temperature of the flue
gas dropping rapidly, as well as the amount of recovering heat. The solution is to fix this leakage,

resulting in more recovering heat and fuel saving by approximately 4% relative to the fuel consumption.
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